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A simple minded question:
Do we live in the four-dimensional spacetime?
P. Doleschall
Wigner Research Centre for Physics, HAS,
H–1525 Budapest P.O.B. 49, Hungary
E-mail: doleschall.pal@wigner.mta.hu
A new approach in the Newtonian space and time, based upon the assumption that the inertial
mass is the quantitative measure of the matter, is considered. It has been shown that in case of a
special physical system, a supposed matter transfer may reproduce the relativistic mass increase of
an accelerated particle. As a consequence, the relativistic time dilation in the accelerated system
can be explained. It is shown that subsequent accelerations produce systems, whose equivalent
masses and the rate of the equivalent clocks do not depend on their relative velocity in a way
predicted by the theory of special relativity. It is also shown that adding a small velocity dependent
component to the static gravitational force, the measured peri-helium shift and the light deflection
can be reproduced. Some explanations of the experienced behaviour of the photons, based on their
changing mass, are offered.
PACS numbers: 0.155.+b
I. PREFACE
The author of the present paper is not sure that the
following ideas are worth for publication or they are more
similar to a somewhat lunatic conception. Besides that
the author has to apologize for the incompleteness of the
presented old-fashioned phenomenological approach, es-
pecially that it wishes to arise some doubt about the ab-
solute necessity of the present-day universally accepted
four-dimensional spacetime. This is a delicate and rather
unpleasant situation, since in the last hundred year ev-
erything, what belong to the mainstream of the modern
physics, was modelled in the four-dimensional spacetime.
Therefore it is clear, that based on an automatic reflex,
the presented approach will be rejected. On the other
hand, it has to be admitted that there may be some-
where a trivial error in the presented approach, some ex-
perimental evidences may prove that it cannot be right
or because its embryonic state it may come to a deadlock.
Therefore the author asks an emphatic patience from
the readers willing to consider the presented ideas.
No detailed references are given, because the present
approach needs only the basic knowledge of the Newton’s
[1] and Einstein’s [2] physics. All other informations are
available on text-book level.
II. INTRODUCTION
Although most physicists hate the philosophical ap-
proach, a basic hypothesis, the concept of the matter,
is used. In natural sciences the matter (whatever it is)
forms our universe. The matter is supposed to exist ex-
clusively, it cannot diminish and cannot come into being
from nothing.
This concept of the matter can be used only in case,
when one can find a measurable physical entity charac-
terizing the quantity of the matter. This physical entity
expected to be a scalar one and the same for any observer.
If isolated material systems (systems without a material
connection) exist at all, then the quantity of their matter
content, and consequently the physical entity character-
izing it, must remain constant.
According to the Newtonian concept, the matter sup-
posed to exist in the three-dimensional space and the
change of its distribution (or the change of its position if
one perceives it as a body) is characterized by the time.
The Newtonian space and time are independent on each
other. The measures of the distances in the space and
the length of the time of course also has to be defined.
The distance in a given system is defined by using the
extension of a piece of matter, which is believed to have
a constant size. The time, similarly to the distance, is
defined by a motion of a piece of matter, which is also
believed to be a stable constant in the given space. In
this way all of the units of the above introduced physi-
cal entities (quantity of matter, distance, and time) are
defined by their measurements.
This Newtonian frame (space and time) of the obser-
vations was challenged by Einstein, stating that the ob-
served world has to be described in the four-dimensional
spacetime, in which the measured space and time are
not independent on each other anymore. At present the
spacetime is considered the only correct frame for the
description of physical processes.
The instinctive perception that the world is composed
of distinct bodies was accepted by both of the Newton’s
and Einstein’s model. While in Newton’s classical me-
chanics the distinct bodies may interact with each other,
generating their motion, the Einstein’s theory of spe-
cial relativity based on the motion of the bodies in the
four-dimensional spacetime, without treating the reason
of their motion. The basic formulation of both models
describes the motion of pointlike material bodies (parti-
cles).
2Although for the first glance it seems to be a non-
sense, in the present paper an attempt is made to return
to the Newtonian pre-relativistic physics. However, to
attempt to do this, one must be able to describe at least
the most important basic phenomena which are treated
as the proofs of Einstein’s theory and which were believed
to be unexplainable within the framework of the original
Newtonian physics.
The first basic problem of the original formulation of
the Newtonian physics may be the insufficient concept of
the force. It was defined as an instantaneous and local
one, whose origin is the interacting bodies themselves.
In that sense the force has a material origin, but the
force itself was not handled as a material one. However,
if our world is exclusively material, then the interaction
between the bodies also must be material and because of
that, it must have a matter content. This means, that
a system of interacting particles must be a distribution
of some kind of matter in a certain space, in spite of the
fact that an observer perceives them as distinct, although
interacting particles. The extension of this matter distri-
bution in space may be a limited one: in this case the
matter of the system of interacting bodies occupies a fi-
nite volume of the space. If the surrounding space is a
vacuum (at present the classical concept of vacuum is
used: space without matter), then the system is an ab-
solutely isolated system, although one cannot be sure,
that such system may exist in the real world. A weaker
definition of an isolated system would be the one, which
does not interact with its surrounding. Such system can
be called a semi-isolated system. This is in most cases
an approximation: the interactions within the system are
much stronger than the interaction between the matter
of the system and its surrounding. It seems to be evi-
dent (although for a semi-isolated system the following
statement is an approximation) that the quantity of the
matter of an isolated system is conserved. If the New-
ton’s first law is accepted, than the total momentum of
an isolated system must be conserved too.
The description of the physical processes of an isolated
system, which is in principle a matter distribution, must
be done in the space, which is occupied by its matter.
Let us suppose that the description of the system may
be approximated as distinct bodies and a common force-
field, which is the source of the interactions between the
bodies. If the bodies are moving, one has to suppose that
their common force field is also changing. Therefore the
interaction between the bodies is expected to be a non-
local and time-dependent one, and what is worse, one
cannot be sure that the matter content of the perceived
bodies remain the same throughout their interacting pro-
cesses. The additional problem is that for the description
of such a system one ought to find a proper system of
equations, which reproduces the observed behaviour of
such a material system. It seems to be evident that the
proper description of a matter distribution may be done
only with some kind of field theory.
III. AN ALTERNATIVE APPROACH
Even the simplest system, perceived by an observer as
an isolated system of two interacting bodies, is practically
impossible to describe properly on the basis that it is
a matter distribution. Therefore the obvious question
arises: how is it possible that the Newtonian physics is
so successful, even in cases of systems composed of a large
number of interacting bodies. To answer this absolutely
justified question, let us scrutinize the Newton’s second
law on the basis of the exclusively material world.
The Newton’s second law has the following present-day
form:
d(m~v)
dt
= ~F , (1)
where the velocity ~v is the time derivative of the position
~r of the pointlike body in a three-dimensional coordinate
frame: ~v = d~r/dt. The ~F is the force generating the
motion of this body with a mass m, which is the measure
of the inertia of the body. The force in Newton’s theory
is supposed to be a local one and it acts instantaneously.
A. A solvable two-body system
The Newton’s equation (1) does not include the body
(or bodies), which is supposed to be the source of the
force. In fact the Newton’s equation describe a pointlike
body moved by a local and instantaneous force. This
corresponds the following isolated two-body system: i)
one of the bodies has a large mass M , which can be re-
garded as an infinite one relative to the mass m of the
other lighter body; ii) the lighter body can be treated as
pointlike particle interacting with the heavy mass. If the
masses are handled as the quantitative measure of the
matter (this is the tacit view of the Newtonian physics)
and in the initial state the bodies have masses Min and
min, their sum Min+min, because of the matter conser-
vation law, must remain constant throughout their inter-
action. The heavier, practically infinite, mass has a prac-
tically fixed position in the space and the lighter particle
is moved by the force, generated by the standing, infinite
mass body. Of course the matter content of the force-
field, the source of the interaction, is part of the full mass
Min +min of the system. However, there is a necessary
extra condition, which enables one to use the Newton’s
equation (1) for the description of such a system: one has
to suppose that the force-field, generated by the infinite
mass body, also has an infinite matter content. In this
way, as a first approach, one may suppose that the in-
finite mass force-field of the infinite mass body remains
practically unchanged during the interaction process and
therefore the force can be treated as a local and instan-
taneous interaction acting on the lighter body. In this
way the Newton’s equation (1) may be applied, in spite
of the fact that a general two-body system is expected to
be described as a system of matter distribution.
3It has to be emphasized that the expression ”infinite
mass”, used for the mass of the heavier body, is just han-
dled as an approximation: the heavier mass is treated
as a relatively infinite mass compared to the mass of the
lighter body (for example an elementary particle in an
accelerator). The coordinate frame of the description
is fixed to the center of mass of the isolated two-body
system (in case of an accelerator-particle system it is evi-
dently fixed to the practically standing accelerator). This
”infinite mass” system of the above described two bodies
of course may move with a constant velocity relative to
other isolated systems.
Now let us apply the Newton’s equation for the above
described special isolated system. First rearrange the
equation (1) as d(m~v) = ~Fdt. Multiplying it with ~v, one
gets the following equation:
~vd(m~v) = ~Fd~r , (2)
since ~vdt = d~r. In the present paper the equation (2) is
called the modified Newton’s equation.
One has to recognize that the quantity ~Fd~r corre-
sponds to a small quantity of work performed by the
force ~F and as a such one, it is a small quantity of en-
ergy. If the mass m remains constant (this is supposed
by the Newton’s theory), then the equation (2) becomes
d(mv2/2) = ~Fd~r = dEK , which expresses that the quan-
tity of the work ~Fd~r, due to the action of the force ~F
upon the particle, is equal to the change of the kinetic
energy EK of the particle.
But what happens, if one does not suppose the mass
m to be a constant, as it is assumed in Newton’s theory?
B. The mass
In Newtonian physics the motion of the body is de-
scribed in the absolute space as a function of the abso-
lute time. As it is mentioned before, the inertial mass m
of the body is the tacit measure of the quantity of the
matter content of the body. This Newtonian measure of
the matter content of a body is scalar and independent
on the coordinate frame observed from, as it is expected
on the basis of the hypothesis of the exclusively mate-
rial world. This Newtonian inertial mass as a measure of
the matter content of a body has been so successful that
even today this measure is used in all other natural sci-
ences, in spite of the fact that the theory of relativity (if
it is not stated differently, the present paper refers to the
theory of special relativity), discarded it as a generally
applicable measure for the quantity of matter.
Now let us forget for a moment the Einstein’s theory
and make the crucial assumption: the Newtonian inertial
mass is the physical entity characterizing the quantity of
all kind of matter.
This seems to be plausible, because when a particle
is accelerated by a force-field, its inertial mass includes
both of the matter contents of the particle and its force-
field (if one may separate them at all) and one accelerates
both of them. If a particle is accelerated to a constant
velocity and it becomes a separate isolated system, it will
sustain its force-fields (for example the gravitational or
Coulomb field).
The assumption, that the Newtonian inertial mass is
the quantitative measure of the matter content of a body
(which includes of course the matter content of the force-
field connected with the body), is the basis of the present
alternative approach.
Let us examines the consequences of this assumption.
If the mass is the quantitative measure of the matter
content of a particle, then the experienced phenomenon
of the increased mass of the accelerated particle by a rel-
atively infinite mass force-field must be an increase of its
matter content. Since the present approach is based upon
the idea that a finite mass particle (with its own force-
field) interacts instantaneously with an infinite mass local
force-field, it seems to be evident that a matter (mass)
transfer must go on between the matter content of the
particle and the matter content of the infinite mass force-
field.
The right-hand side of the equation (2) expresses a
small quantity of transferred energy ~Fd~r, which ought to
have a matter (mass) content. The question is, how this
matter content, transferred from (or to) the infinite mass
force-field can be found. One way to do it to accept Ein-
stein’s famous result that the full energy E of a particle
is expressed via its mass as E = c2m (c is the univer-
sal speed of the light in vacuum). But this relation can
be used also as an experimentally proved feature: in a
given system the full energy E of an accelerated particle
is c2m or
∑
i c
2mi for a composite system. Therefore one
may suppose that the small amount of transferred energy
(work) may be expressed as c2dm, where dm is the trans-
ferred mass. Consequently the following relation may be
valid:
~Fd~r = c2dm . (3)
The relation (3) is based upon the assumption that
the mass is not only a measure of the inertia, but it is a
general quantitative measure of the matter content both
of the particles and the force-fields. This is an extension
of the Newtonian physics, because the Newton’s assump-
tion, that the interacting bodies have constant masses
and consequently a constant matter content, is discarded.
In the present approach an energy transfer supposed to
be also a matter (and consequently a mass) transfer. The
original masses Min and min are changing to values M
and m with the condition M +m = Min +min. Since
both the M and Min are practically infinite compared
to the mass of the lighter body, the effect of a possible
energy (and mass) transfer is seen only on the lighter
particle.
Using the equality (3), the modified Newton’s equation
(2) can be written as
~vd(m~v) = c2dm . (4)
4Multiplying the equation by m one gets the trivial solu-
tion
m = min
√
1− v2in/c2
1− v2/c2 , (5)
where min and vin are the mass and speed, respectively,
of the particle in its initial state. If the initial speed vin is
the result of an acceleration of the particle at rest with a
massm0 by an infinite mass force-field of the same system
or vin = 0, then min = m0/
√
1− v2in/c2 and therefore
m = m0/
√
1− v2/c2 . (6)
This is exactly the mass increase of the accelerated parti-
cle, predicted by the theory of relativity, proven by mea-
surements.
One may conclude that a special system has been found
for what i) the modified Newton’s equation (2) seems to
be valid; ii) the assumptions that the mass is the quan-
titative measure of the matter and the full energy of a
piece of matter m is c2m, lead to the solution (5), what
reproduces the relativistic dependence (6) of the mass of
the accelerated particle at rest in its initial state.
This result also supports that if the energy of the par-
ticle in its initial state at rest (which may be treated as
the internal energy of the particle at rest) is E0 = c
2m0,
then the increase of the full energy E of the particle can
be expressed by integrating the equation (3) and the full
energy of the accelerated particle in its final state be-
comes E = c2m. This shows, that at least for this physi-
cal system, the equations (2) and (4) are consistent with
Einstein’s expression of the full energy of an accelerated
particle.
However, comparing the relativistic mass dependence
of a particle with the present velocity dependence ((5) or
(6)), the essential difference is that the present change of
the mass, as a quantitative measure of the matter con-
tent, is a real physical process. Therefore the change of
the mass i) is independent on the coordinate frame it is
observed from; ii) and is valid at every moment of the
process of the acceleration.
Contrary to that, the theory of relativity handles
the increased mass of an accelerated particle as a phe-
nomenon valid only in the accelerator’s inertial frame. If
the acceleration of the particle is finished and it will reach
a constant velocity ~V , it becomes an isolated system and
according to the theory of relativity for an observer in
the inertial coordinate frame, fixed to the particle, the
mass of the particle will be equal to the rest mass of the
particle before the acceleration.
The concept of the inertial frame in both of the New-
ton’s and Einstein’s theories is independent on the mat-
ter, it is just related to kinematics. The basic difference
is, that the equivalence of all inertial frames in Newton’s
physics is a consequence of the Newton’s laws (including
the assumption that the bodies have constant masses),
while in Einstein’s theory it is postulated.
In the present approach the concept of the inertial
frames are not pure kinematical ones, they are inter-
preted as coordinate frames fixed to isolated material
systems moving relative to each other with a constant
velocity. The problem is, that if the change of the mass
of an accelerated particle is a real physical process, then
the principle of the equivalence of all inertial frames is
questionable.
Now one may try to answer the question: how is it pos-
sible, that the Newtonian physics is so successful? The
reason is rather simple: in most processes, described suc-
cessfully by the Newtonian physics, the velocities of the
bodies are much less than the velocity of the light c. This
is a consequence, according to the present approach, that
the classical physics generally handles relatively weakly
interacting distinct bodies, whose full mass is believed
to be much larger than the mass content of their force-
fields generating their interactions. Therefore the masses
of the perceived bodies can be approximated as constant
ones and the interactions between them, due to their low
speed, may be approximated as local and instantaneous
ones.
However, these conditions are not valid for the world of
atoms, nuclei, and elementary particles. This can be the
reason of the necessity of the quantum theories, although
the quantum mechanical descriptions are also based upon
the Newtonian pointlike approximation of the particles
with constant masses, which does not seem to satisfy the
requirement of the material character of the force-fields.
To illustrate the above statement, let us estimate the
mass of the Coulomb force-field of a free proton or elec-
tron (they are supposed to be nearly the same). The pro-
ton, according to our present knowledge, has a so called
Coulomb radius less than 1fm. In the vacuum the energy
of the Coulomb field outside of a charged sphere with a
radius R is:
ECoul =
1
2
∫ ∞
R
e2
r4
r2dr =
1
2
e2
R
,
where e is the charge of the electron. At R = 1fm this
energy is approximately 0.72MeV . The full energy of an
electron at rest (E = c2me) is approximately 0.511Mev,
which is less than the above calculated energy of the
Coulomb field (0.72MeV ). It seems to be clear that the
full energy of an electron at rest is comparable with the
energy of its Coulomb field.
It has to be emphasized again that the velocity depen-
dence of the mass of a finite mass body, based on the
above described modified Newtonian model, can be cal-
culated only in case, when the accelerator has a relatively
infinite mass force-field compared to the mass of the ac-
celerated body. Throughout the present paper, unless it
is stated differently, acceleration of pointlike finite mass
systems (or bodies) by a relatively infinite mass force-
field is described in an Euclidean coordinate frame, fixed
to the relatively infinite mass.
5C. The time
When the basic physical concepts (quantity of the mat-
ter, the distances in the space, and the time) were intro-
duced, it was emphasized that one has to find measurable
quantities characterizing these entities. The time t, used
in the Newton’s second law is defined as a pointlike quan-
tity on a linear scale, whose origin is arbitrarily defined
(the t = 0 point). Another possibility is to use the dif-
ference of two points of time t1 and t2 > t1, which is the
length of the time or the period: τ = t2− t1. In the next
considerations the period form τ is used as the concept
of time.
Since the Newton’s idea of absolute space and time
cannot be defined, within the present approach, the ”ab-
solute” space and time is defined in the chosen system of
the relatively infinite mass. All derivations is done with
this time. This means that the events in the moving sys-
tem is supposed to be observed from the accelerator’s
frame.
1. The time in an accelerated system
Let us investigate a subsystem, accelerated as a point-
like one to a constant speed ~V . Let us further suppose
that before the acceleration there was a gyroscope at rest
in the subsystem with a moment of inertia I, rotating
with an angular velocity ω. After the acceleration the
gyroscope remains in a rest state relative to the accel-
erated subsystem and its mass is increased by a factor
1/
√
1− V 2/c2. Because the gyroscope was also accel-
erated as a pointlike body, its angular momentum, ac-
cording to the Newtonian physics, must be conserved.
However, the size and shape of the subsystem, together
with the gyroscope, in principle may be changed during
the acceleration.
Now let us make an important assumption: suppose
that the size and shape of the subsystem and its parts
remains unchanged during its acceleration as a point-
like body. In this case the moment of inertia I ′ of
the accelerated gyroscope is expressed by the formula
I ′ = I/
√
1− V 2/c2. Supposing that the Newtonian rule
of the momentum conservation is true (there was no force
to act on the rotation of the gyroscope, otherwise one
cannot suppose the system to be pointlike), then the
equality Iω = I ′ω′ ought to be true. This leads to the
relation of the angular velocities of the original and accel-
erated gyroscope: ω′ = ω
√
1− V 2/c2. Using the more
common frequency ν (2πν = ω):
ν′ = ν
√
1− V 2/c2 . (7)
The rotational energy EI = Iω
2/2 is also an important
quantity in the Newtonian physics. This may be regarded
as the internal energy of the gyroscope. Contrary to the
Newtonian physics, where this is a conserved quantity
because of the supposed constant masses, the increased
mass of the accelerated gyroscope leads to the change
of this rotational or internal energy: in the accelerated
system it becomes E′I = I
′ω′2/2. Using the relation (7)
it can be expressed as
E′I = EI
√
1− V 2/c2 . (8)
The internal energies EI and E
′
I are also supposed to be
independent on the system observed from.
Although angular velocity of an ideal gyroscope can
be used to measure the time in a system, the mechanical
clocks are using the oscillating motion of a cylindrical
body with a certain moment of inertia I for measuring the
period of the time. The speed of the run of a given clock
is inversely proportional to the moment of inertia of the
given cylindrical part. Therefore a clock accelerated to a
constant speed ~V runs
√
1− V 2/c2 more slowly, which
means that if one defines the period τ ′ as the period of
the time shown by the accelerated clock, it is
√
1− V 2/c2
times less than the the same period τ , shown by the
original clock. Therefore the periods τ and τ ′ are related
as
τ ′ = τ
√
1− V 2/c2 . (9)
The formula (9) expresses the same time dilation than
that of the theory of relativity. However, contrary to
the theory of relativity, within the present approach this
period τ ′ is as real as the increased mass m′ and it must
be also independent on the system observed from.
If one supposes that the internal processes of an accel-
erated composite elementary particle become slower, like
the rotation of the gyroscope, measured with the time,
defined in the accelerator’s system, then one may also
suppose that its longer mean lifetime is a consequence
of these slower inside processes. To generalize it, one
may say that if a composite body is accelerated to a con-
stant velocity ~V , its internal processes, expressed with
the units of the accelerator’s time, become slower by a
factor of
√
1− V 2/c2.
In order to reproduce the longer mean lifetime of an
accelerated decaying particle, the present approach has
to suppose that the acceleration does not change the size
and shape of the gyroscope. Therefore this assumption
has to be added as a new basic assumption to the present
approach, otherwise the simplest form of the time dila-
tion, the change of the mean lifetime of a decaying par-
ticle, cannot be explained.
In a next step one may try to generalize the behaviour
of the internal energy of an accelerated gyroscope. Such
generalizations are rather common in physics. Let us sup-
pose that the internal energy E′I , which is defined as the
internal energy of a body at rest in the pointlike system,
accelerated by an infinite mass force-field to a constant
speed ~V , behaves as the internal energy of the gyroscope:
E′I = EI
√
1− V 2/c2, where EI is the internal energy of
the body before the acceleration. This internal energy
may be an internal motion or it may be a capacity to
generate motion between the parts of the body. In that
6sense it must be also independent on the system observed
from, like in case of a gyroscope.
The consequence of the generalization (8) is that the
case V → c leads to the E′I → 0. This means that in
this limit an accelerated clock practically stops, which is
equivalent to the practical stop of the internal motions in
the accelerated system. If one believes that the internal
energy is a capacity to generate motions within the accel-
erated body, in case of V → c this capacity diminishes.
The V → c produces a kind of a ”frozen” state.
Now let us choose a subsystem at rest in an infinite
mass system, which includes an electron-positron pair in
a state at rest in the coordinate frame fixed to the sub-
system. Although this two-body system of the electron-
positron pair does not fit to the systems, which can be
described within the framework of the present approach,
if one supposes that it is a semi-isolated system within
the subsystem in both its initial and accelerated states,
then using only their initial and final states, certain state-
ments can be done.
The measurements show that if this electron-positron
pair annihilates in the original system, photons arises
with masses mf (in most cases only two photons) and
because of the momentum and energy conservation, the
relations
∑
f mf~c = 0 and c
2
∑
f mf = 2c
2me (me is the
identical mass of the electron and positron) are fulfilled.
In the present approach the energy conservation is equiv-
alent to the matter (mass) conservation:
∑
f mf = 2me.
Since the expression E = c2m of the theory of relativity
for the full energy of a particle is also accepted, the elec-
tron and positron at rest in their initial states have an
internal energy EI equal to their full energy: EI = c
2me.
Therefore in the annihilation process the full energy of
the arising photons is equal to the sum of the internal
energies of the electron and positron.
Now the subsystem together with the electron-positron
pair is accelerated to a constant speed ~V . If the gener-
alization expressed in relation (8) is true, the internal
energy E′I of the accelerated electron and positron be-
comes E′I = EI
√
1− V 2/c2 = c2me
√
1− V 2/c2. Let us
suppose that the electron-positron pair annihilates in the
accelerated subsystem in the same way as it happened
in the original system (the system of the accelerator),
namely that all arising photons in the coordinate frame
fixed to the accelerated subsystem have the same velocity
c′f = c
′, independent on their directions, and their ener-
gies are c′ 2m′f . Here it has to be emphasized again, that
the velocity c′ is the speed of the photons in the accel-
erated subsystem, seen from the original system. It is a
derivation of the distance in the subsystem (supposed to
be the same as the corresponding distance in the original
system) by the time of the original system.
In the present approach the mass conservation gives
a relation
∑
f m
′
f = 2m
′
e. The source of the full en-
ergy of photons in the coordinate frame of the acceler-
ated electron-positron pair must be the internal energy
of the accelerated electron-positron pair: c′ 2
∑
f m
′
f =
2E′I = 2c
2me
√
1− V 2/c2. Because the∑f m′f = 2m′e =
2me/
√
1− V 2/c2, one gets the solution
c′ = c
√
1− V 2/c2 . (10)
This means, that in the present approach the speed of
the photon in the accelerated system where it is gener-
ated, would have a velocity less than the speed of the
photon c in the original system. The key concept, which
leads to a smaller speed of the photon in the accelerated
system is the supposed decrease of the internal energy
of the accelerated particles. This would not be enough
without supposing that the annihilation process of the
accelerated electron-positron pair obeys the same rules
than those of the original system. The internal energy of
an accelerated electron at rest in the coordinate frame,
fixed to the accelerated system, is E′I = c
′ 2m′e. This is
the generalization of Einstein’s EI = c
2me formula and
equivalent to the relation (8).
If one would like to compare the photons arising from
the annihilation of an electron-positron pair in the origi-
nal and in the accelerated system, one may try to use the
rules given by quantum mechanics. For the simplicity let
us assume that only two photons are emitted. In this
case
mec
2 = hν , m′ec
′ 2 = hν′ ,
where h is the Planck constant. Using the expressions
(6) and (10), the above quantum mechanical expressions
reproduce the expression (7): ν′ = ν
√
1− V 2/c2. This
means that the photons emitted in the annihilation pro-
cess of an electron-positron pair of a system moving with
a constant speed ~V , have a frequency
√
1− V 2/c2 times
less, compared to the photons emitted in the original sys-
tem. If the rate of the clock of the accelerated system is
regulated by this frequency, one reproduces the slowdown
of the accelerated clock ((7) and (9)).
The next case is the frequency of the light, emitted
by a certain atom in the system at rest. The transition
frequency of the emitted photon is proportional to the
energy difference between two given energy levels of the
given atom. It is easy to realize, that the energy levels of
an atom are the levels of its internal energy. If the atom
is accelerated to a constant speed ~V , its mass increases
and consequently its internal energy decreasing according
to the supposed rule (8). The same change is valid for
its energy levels. Therefore in the accelerated system the
transition frequency between two given energy levels will
be less by the factor
√
1− V 2/c2 (see (7)).
Therefore if the rate of the clock is based upon the
frequency of given photons (at least in the two elaborated
cases), the clock accelerated to a constant speed ~V , will
run
√
1− V 2/c2 times slower than the original standing
clock. This is the same result what was found in case of a
mechanical clock. In fact the frequency of a given photon
is just the physical quantity, which is presently used to
measure (and in this way to define by the measurement)
the time.
7In order to reproduce the slower rate of the acceler-
ated clock the following additional assumptions had to
be made: i) the size and shape of the accelerated body is
not changed; ii) the change of the internal energy of an
accelerated classical gyroscope, caused by its increased
mass, can be generalized and it is valid for the internal
energy of any particles at rest in the accelerated system.
These assumptions added to the earlier ones form the
foundation of the present approach. The first conse-
quence of the present approach is that in the acceler-
ated isolated subsystem, moving with a constant speed
~V relative to the accelerator’s system, the velocity of the
photon (or light) in the vacuum is c′ = c
√
1− V 2/c2,
where the velocity c is the speed of the light in the ac-
celerator’s system. In such a way the present approach
seems to contradict both of Einstein’s axioms.
2. The velocity of light emitted in a moving system
Since the present approach are based upon the New-
tonian model, the velocities in different inertial frames
are expressed according to that model. The velocity of
the photon ~c ′, emitted in the accelerated system, will
be ~c ′ + ~V in the accelerator’s system. In case, when
the photon is emitted in the direction of the speed ~V ,
its speed is c′ + V and in the opposite direction it is
c′ − V . At the value V = c/√2 the speed of the pho-
ton in the first case has its maximum value c
√
2 and in
the second case it has a zero velocity in the accelerator’s
system. If V > c/
√
2 is true, then all photons, emitted
in the accelerated system, move away from the accelera-
tor’s system. Therefore if the two systems are isolated,
in case of V > c/
√
2 no emitted photon from the accel-
erated system can reach the accelerator’s system, while
the photons from the accelerator’s system may reach the
accelerated system. However, in case of a semi-isolated
subsystem, like an elementary particle accelerated in a
laboratory without leaving the system of the Earth, the
photon emitted by the accelerated particle may behave
differently. This may influence the description of the
Doppler effect.
3. The velocity of light observed in a moving system
Let us consider two systems: the original one fixed
to an infinite mass force-field and a finite mass moving
subsystem, which was accelerated in the original system
to a constant velocity ~V . It is supposed that the two
systems do not interact anymore, with other words: they
are isolated systems.
The present approach claims that the velocity of the
photon, emitted in the accelerated system and measured
with the time unit defined in the accelerator’s system
is c′ = c
√
1− V 2/c2. This can be measured as c′ =
L/τL, where τL is the time in the unit defined in the
accelerator’s system, necessary for the light to run the
distance L in the accelerated system. If the observer of
the accelerated system would like to measure the speed of
the same photon, using the time unit defined in its own
system, the c˜ = L/τ ′L relation has to be used. Because
L/τ ′L = (L/τL)/
√
1− V 2/c2, the c˜ = c is found.
If one accepts the present approach, the result of c˜ = c
is erroneous, because the clock of the accelerated system
is running more slowly. If one would like to compare the
different velocities, the same units has to be used. If the
measurer in the accelerated system is aware that his clock
is running more slowly than the clock of the accelerator’s
system, he must to adjust his time unit to the unit of
the accelerator’s system. Therefore he will get the c˜ = c′
result.
However, if the observer of the accelerated system be-
lieves what is stated by Einstein’s theory, namely that
all inertial frames are equivalent, then he must believe
that its clock is running with the same rate as that of
the accelerator’s system. Consequently he will find that
the measured velocity of the light c˜ in the accelerated
system is the universal constant c.
The problem is that both evaluations of the above mea-
surement are self-consistent.
It has to be emphasized that this is a crucial result,
because it shows how one’s presumptions influence the
evaluation of a measurement.
D. Summary
There are two characteristic physical phenomena pre-
dicted by the theory of special relativity: the increase of
the mass of an accelerated body and the time dilation.
These phenomena were proved by measurements of sim-
ple physical events, and therefore they may be considered
as the clearest proof of the theory of special relativity.
This can be handled as the verification of Einstein’s ax-
ioms which lead to the present, universally accepted idea
that our world must be described in the four-dimensional
spacetime (the Minkowski space). In the present paper
an attempt is made to show that at least the above men-
tioned simple physical phenomena can be explained in
the classical, Newtonian space and time.
To achieve this, first of all, the inertial mass is con-
sidered to be the quantitative measure of the matter.
As a such one it must be independent on the coordinate
frame it is observed from. Based upon this assumption, a
physical system has been found, which is believed to be
correctly described by the modified Newton’s equation
(2). Supposing that the increased energy of an acceler-
ated particle is connected with the increase of its matter
content (mass), the relativistic dependence of the mass of
the accelerated particle has been reproduced. The rea-
son of the changed mass of a body, accelerated by an
infinite mass force-field, is a real matter transfer between
the body and the accelerating force-field.
It has been found that certain inside physical processes
8of the accelerated bodies become slower due to their in-
creased mass and as a consequence the time shown by a
clock of an accelerated system is less than the one shown
by the same clock of the accelerator’s system. The lower
rate of the accelerated clock is as real process, indepen-
dent of the system it is observed from, as the increase
of the mass of an accelerated particle. Because in the
present approach the frames of the accelerator’s and ac-
celerated systems are not equivalent inertial frames, the
extensively discussed twin paradox of Einstein’s theory
does not exist (the increased mean lifetime of an accel-
erated decaying particle is a real and asymmetric phe-
nomenon).
In order to reproduce the time dilation and the mass
increase of an accelerated particle, additional assump-
tions had to be made, which of course may be disputable.
Although these assumptions seem to produce a coher-
ent, self-consistent picture, unfortunately the present ap-
proach is limited to the cases, when a finite mass sys-
tem is accelerated by a relatively infinite mass force-field,
while the Einstein’s theory has a general validity.
IV. COMBINED MOTIONS
Let us suppose that an infinite mass force-field of the
system S accelerates a finite mass subsystem S′ which
has been at rest in the system S before the acceleration.
In its final state the speed of the subsystem S′ will be a
constant velocity ~V and it will become an isolated sys-
tem. According to the present approach its mass will be
1/
√
1− V 2/c2 larger compared to its original rest mass.
In a next step, suppose that there is a secondary subsys-
tem S′′ (for example a particle) at rest in the subsystem
S′, which was also at rest in the original system S with
a rest mass m0. This rest mass m0 of the system S
′′
increases to m′0 = m0/
√
1− V 2/c2 in the accelerated
subsystem S′. Let us suppose that the mass of the sub-
system S′ and its force-field acting upon the system S′′
can be considered as infinite ones compared to the mass
m′0. In this case the description of the motion of the
secondary subsystem S′′ seems to be possible.
The present approach claims that all of the masses of
the system S′, like the mass m′, are increased by a fac-
tor 1/
√
1− V 2/c2 and all of the internal energies are
decreased according to the relation (8). The decreased
internal energy of a particle with a massm′ in the system
S′ is supposed to be m′c′ 2 (where c′ = c
√
1− V 2/c2 is
the velocity of the light in the subsystem S′), which is
coherent with the expression (8). This relation is sup-
posed to be true for any parts, including the force-fields,
of the system S′. Therefore it seems to be logical that
the transferred energy due to the infinite mass force-field
of the subsystem S′ ought to be c′ 2dm′. Based on this,
one may suppose that the form of the equation (3) for
the particle accelerated by the infinite mass force-field of
the subsystem S′ ought to be
~v ′d(m′~v ′) = c′ 2dm′ , (11)
where ~v ′ = d~r/dt is the speed of the particle in the sub-
system S′ as it is seen from the original system S.
Multiplying the equation (11) by m′ and introducing
the ~p ′ = m′~v ′ one gets an equation dp′2 = d(m′2c′2).
The same procedure with the equation (3) led to the
d(m2v2) = dp2 = d(m2c2) and because of mc = m′c′,
the dp′2 = dp2 is true. Taking into account that the
subsequently accelerated system S′′ in its initial state
was at rest in both systems S and S′, the p2 = p′2 →
m2v2 = m′2v′2 leads to the relation
v′ = v
√
1− V 2/c2 . (12)
The consequence of the relation (12) is that the equiva-
lent processes in the systems S and S′ produce the same
relations for all of the equivalent velocities, than that of
for the light (10). However, if the observer of the sub-
system S′ believes that its clock and the equivalent clock
of the system S are running with the same rate, then
measuring the v′ by using the clock of the system S′, the
v′ = v result will be found.
Since in the initial state the particle (or the secondary
subsystem S′′) was at rest in the subsystem S′ with a
mass m′0, the solution of the equation (11) is
m′ =
m′0√
1− v′2/c′2 =
m0√
1− V 2/c2
√
1− v′2/c′2
=
m0√
1− (V 2 + v′2)/c2 . (13)
To describe the motion of the particle in the system
S′, the Newton’s equation of type (1) would be necessary.
First of all, let us allow that the force ~F ′ acting in the
system S′ may be different. Applying the relation (3) for
the Newton’s equation in the system S′, one will have an
equation ~F ′d~r ′ = c′2dm′. Combine it with the relations
(6) and (10) the result is
~F ′ = ~F
√
1− V 2/c2 , (14)
because the distances are supposed to be the same in
all accelerated systems: d~r = d~r ′. This result is not
surprising, since the force supposed to be related to the
internal energy E′I = EI
√
1− V 2/c2. Therefore the final
form of the Newton’s equation in the subsystem ought to
be
d(m′~v ′)
dt
= ~F ′ . (15)
If one would like to get the equation (15) expressed
with time shown by the clock of the accelerated system
S′, the following form is found:
d(m′~v ′)
dt′
= ~F , (16)
9because dt′ = dt
√
1− V 2/c2. If an observer in the sys-
tem S′ believes that his frame is an inertial frame, then
using the Einstein’s theory he believes that the mass (for
example the mass of a proton) and the time (a given fre-
quency of a given atom) units are the same than those of
the system S (m′ = m, t′ = t). Based on the same belief,
the measured ~v ′ with the clock of the system S′ is also
believed to be equal to =~v (see the explanation followed
the expression (12)). Consequently for such an observer
the equation (16), valid in the system S′, is the same
than the corresponding Newton equation in the system
S. Therefore this observer of the system S′ believes that
his system is an inertial frame.
Although the frequency of a photon emitted by an
atom is described by the quantum mechanics, where in-
stead of the Coulomb force the Coulomb potential is
needed, this potential in the system S′ supposed to be√
1− V 2/c2 less than that of the system S. According to
the quantum mechanical solution, the energy of the emit-
ted photon between two energy levels is proportional to
the mass of the electron and to the square of the strength
of Coulomb potential. The increased mass of the electron
and the decreased Coulomb force in the system S′ will
lead to the relation (7). This indicates that the equations
(11), (14), and (15) may be correct.
Now simplifying the naming of the accelerated and the
subsequently accelerated systems S′, S′′ and name all of
them simply as systems. Collaterally suppose that all
of them became isolated systems. If one had a particle
at rest in the system S with a mass m, this particle is
also at rest in both of the the system S′ accelerated to a
constant velocity ~V and in the system S′′, subsequently
accelerated by the system S′ to a constant velocity ~V ′.
The final mass m′′ of the original particle in the system
S′′, according to the equation (13), becomes
m′′ =
m′√
1− V ′2/c′2 =
m√
1− (V 2 + V ′2)/c2 . (17)
One may introduce the concept of the mass-density of
an isolated system, which is proportional to its full mass
or to the mass of any given parts of it. The relation be-
tween the mass-densities of the systems Si and Sj can be
characterized with a ratio f(Si, Sj) of the mass-densities
of the systems Si and Sj . For example f(S, S
′) =√
1− V 2/c2 and f(S, S′′) =
√
1− (V 2 + V ′ 2)/c2. The
changed mass-density of the systems S′′ ought to lead to
a further slowdown of the velocity c′′ of photons and the
time τ ′′, shown by the clock of the system S′′. The inter-
nal energy E′′I and the frequency of the emitted photons
in the system S′′ are also less:
c′′ = cf(S, S′′) , τ ′′ = τf(S, S′′) ,
E′′I = EIf(S, S
′′) , ν′′ = νf(S, S′′) . (18)
The relation (13) clearly shows that inequalities V ≤ c,
V ′ ≤ c′, and V 2+V ′2 ≤ c2 must be satisfied. The particle
accelerated in the system S′ have a velocity ~v = ~V + ~V ′
in the original system S. If ~V ′ has the same direction
as the ~V , then v = V + V ′. In case of V = c/
√
2 for
example, the value V ′ ≤ c/√2 is allowed and this may
lead to a v > c value. This means that according to the
present approach even a material body can be accelerated
by subsequent accelerations to a speed larger than the
speed of light in the system S.
There is one special case for the secondary acceleration:
the case of ~V = −~V ′. The resulting secondary system will
not move relative to the original system. On the other
hand, the equivalent particles will have different masses
and consequently the equivalent clocks of the systems
will run with a different rate. Since the original and the
secondary systems do not move relative to each other,
the different rate of their clocks, the different velocities
of their emitted light, and the supposed equality of the
corresponding distances easily can be checked.
An important consequence of the subsequent accelera-
tions is that according to the present approach the masses
of the equivalent particles and the rates of the equivalent
clocks of isolated systems may be independent on their
relative velocity.
V. MOTION IN A CENTRAL FORCE-FIELD
The simplest system for what solvable equations can
be derived is the motion of a pointlike body moved by a
central force, supposed not to be influenced by the point-
like body. The force acting on the pointlike body must
have a coordinate dependence ~r/r3, where ~r defines the
position of the pointlike body in a coordinate frame, fixed
to the origin (r = 0) of the central force.
A. Gravitational interaction
The form of the gravitational force according to our
present knowledge is ~F = γMm~r/r3, where M and m
are the masses of the two interacting pointlike bodies
and γ is a constant. One supposes that M >> m and
therefore the possible change of m practically does not
change the force ~F , which can be written in the form
~F = −αc2m~r/r3, where α =| γ | M/c2. The validity
of this setup for a planet as a pointlike particle in the
solar system, which moves in an infinite mass force-field
of the sun, is questionable, because the mass of a planet
may be non-negligible relative to the mass of the gravita-
tional force-field. However, the velocities of the planets
are much less than the velocity of the light and therefore,
as a first approach, the gravitational interaction may be
approximated as a local and instantaneous one.
In cases of central forces the introduction of the spher-
ical coordinate frame is the best choice. Inserting the
last form of the force ~F into the relation (3) one gets the
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following equation:
dm = −αm1
2
d(r2)
(r2)3/2
= αmd
1
r
.
This equation, using the variable ρ = 1/r, can be solved
and the result is
m = min exp
αρ−αρin . (19)
where min and ρin are the initial values of m and ρ,
respectively, of the lighter body.
Returning to the expression (5), the actual speed v of
the body of mass m can be expressed using the mass m
as:
v2 = c2[1− m
2
in
m2
(1− β2in)] , (20)
where βin = vin/c and vin is the speed of the lighter body
in the initial state.
Because the force is central, it has no angular compo-
nent, and consequently the ϕ component of the Newton’s
equation (1) becomes
1
r
d(mr2dϕ/dt)
dt
=
1
r
K
dt
= Fϕ = 0
and the angular momentum is conserved:
K = mr2
dϕ
dt
= minr
2
in
dϕin
dt
= Kin . (21)
The angular momentum conservation enables one to
use the derivation by the angle variable ϕ instead of the
time derivation:
dr
dt
=
dr
dϕ
dϕ
dt
=
dr
dϕ
K
mr2
. (22)
Since v2 can be expressed by the time derivate of r and
ϕ (v2 = (dr/dt)2+(rdϕ/dt)2), using the variable ρ = 1/r
and the relation (22), the final form of the equation (20)
is:
ρ2 + ρ′
2
=
m2inc
2
K2
( m2
m2in
+ β2in − 1
)
, (23)
where ρ′ = dρ/dϕ.
In the next step one has to use the expression (19) for
the mass m and the equality K = Kin, and the final
equation becomes
ρ2 + ρ′
2
=
m2inc
2
K2in
(exp2(αρ−αρin)+β2in − 1) . (24)
If the relations αρ << 1 and αρin << 1 are true,
one can substitute the exponential part for its Taylor
expansion. Keeping only the relevant terms, the final
result is
ρ2 + ρ′
2 ≈ m
2
inc
2
K2in
(β2in − 2αρin + 2αρ+ 2α2ρ2) . (25)
The solution of this approximate equation is
ρ ≈ 1 + e cosωϕ
p
,
where ω2 = 1− 2m2inc2α2/K2in.
The importance of this result is, that the mass change
of the body, moving in a central force-field, leads to a
peri-helium shift within the present approach. In order
to reproduce the measured peri-helium shift, on the right
hand side of the equation (25) a term 6α2ρ2 ought to be
instead of the term 2α2ρ2.
The expression (20) can be used to calculate the tra-
jectory of a light particle (photon) going near to a large
mass. It is supposed that the particle is coming from in-
finity and therefore ρin = 0. If the αρ << 1 condition is
true, using the relevant terms of the Taylor expansion of
the exponential function, the equation (24) becomes
ρ2 + ρ′
2 ≈ m
2
inc
2
K2in
(β2in + 2αρ) . (26)
If the particle is a photon, then βin = 1 and the equation
(26) describes the classical deflection of the light by the
gravitation. However, the measured deflection is twice
larger. In order to get this value, one ought to have
on the right hand side of the equation (26) a 4αρ term
instead of 2αρ.
1. Possible extension of the gravitational interaction
The original idea was that the interaction between two
bodies is due to their common force-field. If these bodies
are far apart, both of them is supposed to have some kind
of force-field and the interaction between them arises
when these fields start to overlap. If one of the bodies has
an infinite mass and the finite mass body moves inside
of the fixed field of the infinite mass body, the interac-
tion supposed to be determined by the common fields of
the bodies. The force acting between the two bodies are
generally measured in a static situation, when the two
bodies do not move relatively to each other. However, if
the finite mass body is moving in the fixed force-field of
the infinite mass body, it is imaginable that some extra
force arises, because the field of the finite mass body also
moves relative to the fixed infinite mass force-field.
Returning to the modified Newton’s equation (2) one
may realize that adding to the original force ~F0 an extra
term ∆~F0, perpendicular to the velocity of the particle,
will not change the energy transferred to the particle,
therefore the results (5), (19), and (20) remain the same.
On the other hand, the extra force may have a ϕ compo-
nent, which may change the angular momentum conser-
vation (21). The extra force ∆~F0 ought to be connected
with the velocity of the particle and consequently with
the change of the mass of the particle. Let us try an
arbitrarily chosen form:
∆~F0 = −((dm
d~r
× ~v)× ~v) ,
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which satisfies the above mentioned properties.
Using the relation (3), the full force can be written as
~F = ~F0 − 1
c2
((~F0 × ~v)× ~v) . (27)
This form of the extra term has a ”magnetic” force struc-
ture and therefore it will be used by this name.
If ~F0 is a central force, one can express it in the form:
~F0 = F0~r/r and the spherical components of the force ~F
are:
Fr = F0(1 + r
2ϕ˙2/c2)) , Fϕ = −F0
c2
rr˙ϕ˙ ,
where ϕ˙ = dϕ/dt and r˙ = dr/dt. Since one has a gener-
ally nonzero Fϕ component, the corresponding equation
is
1
r
d(mr2ϕ˙)
dt
=
1
r
dK
dt
= −F0
c2
r˙rϕ˙ .
If F0 is the gravitational force (F0 = −αmc2/r2), this
equation can be solved and the result is
K = Kin exp
αρin−αρ . (28)
Inserting the expressions (19) and (28) into the equa-
tion (23) one gets the following equation:
ρ2+ρ′
2
=
m2inc
2
K2in
exp2αρ−2αρin
(
exp2αρ−2αρin +β2in−1
)
.
(29)
Supposing the same αρ << 1 and αρin << 1 relations,
one may substitute the Taylor series for the exponential
functions. Keeping the relevant terms, finally one gets
the equation
ρ2 + ρ′
2 ≈ m
2
inc
2
K2in
(β2in − 2αρin + 2αρ+ 6α2ρ2) . (30)
The equation of the trajectory of a photon going near
to a large mass, because of the second exponential in the
equation (29), becomes
ρ2 + ρ′
2 ≈ m
2
inc
2
K2in
(1 + 4αρ) . (31)
In both cases (peri-helium shift and the deflection of
the light), adding the ”magnetic” component to the clas-
sical gravitation, the experimental values can be repro-
duced within the present approach. It has to be em-
phasized, however, that originally these values were pre-
dicted much more elegantly by the general theory of rel-
ativity with the pure gravitational force.
One has to note also, that the presence of the ”mag-
netic” force will increase the gravitational attraction in
case of a non-zero angular momentum, since
Fr = F0(1 + r
2ϕ˙2/c2)) = F0(1 +
K2
m2r2c2
)
= F0(1 +
K2in
m2inc
2
ρ2i exp4α(ρin−ρ)) .
B. Coulomb interaction
Let us suppose that a finite mass particle with a mass
m and charge Z2e moves in the force-field of a relatively
infinite mass body with a charge Z1e (Z1, Z2 are pos-
itive or negative integers, and e is the unit of the elec-
tric charge). The Coulomb force acting between them
is ~F = Z1Z2e
2~r/r3, which can be written analogously
to the gravitational force as ~F = −αc2min~r/r3, where
α = −Z1Z2e2/minc2 (the mass min is the initial mass of
the light particle in the system fixed to the infinite mass).
Although one gets an α depending on the initial state,
the Coulomb force remains independent on the masses of
the interacting particles.
Inserting this ~F force into the equation (3) using the
variables ρ = 1/r and ρin = 1/rin (rin is distance of the
light particle from the center of the force in its initial
state), for the mass m the following solution is found:
m = min(1− αρin + αρ). (32)
Following the method used in case of the gravitational
interaction, one gets the equation (23). Using the relation
K = Kin = minr
2
inϕ˙in and the expression (32), the final
form of the equation for the Coulomb interaction becomes
ρ2(1− m2inc2α2
K2
in
) + ρ′
2
=
m2
in
c2
K2
in
(β2in − 2αρin + α2ρ2in + (1− αρin)2αρ) . (33)
This equation has an analytic solution
ρ =
1 + a cosωϕ
b
, (34)
with the parameter values:
ω2 = 1− m
2
inc
2α2
K2in
a2 = 1 +
ω2
1− ω2
β2in − 2αρin + α2ρ2in
(1− αρin)2
b =
ω2
1− ω2
α
1− αρin .
Before one would like to apply the above solution for
the hydrogen atom, it has to be noted that the present ap-
proach is not applicable for that case. Although the mass
of the proton may be considered as a relatively infinite
one compared with the mass of the electron, however, it
is not accidental that all over the paper it is emphasized
that the present approach is valid only in case, when the
acting force-field of the infinite mass also has an infinite
mass. Since the the charges of the proton and electron
are the same, their independent force-fields (if they are
far apart) are supposed to have comparable quantity of
the matter, and the condition that the electron moves in
a infinite mass force-field is not true.
12
VI. THE BEHAVIOUR OF THE PHOTON
According to the theory of relativity the photon (or
light) has special properties compared to a material body:
i) its velocity c in the vacuum is an universal constant in
all inertial frames; ii) it has a zero rest mass.
In the present approach it has been supposed that the
actual mass of a body represents its quantity of matter.
Therefore a photon with a massmf is also supposed to be
a material body with anmf quantity of matter. Since the
mass of the photons in most cases are negligible relative
to the masses of bodies interacting with them, there is
a possibility that the motion of a pointlike photon in
some cases may be described by the modified Newton’s
equations (2) and (3).
A. Gravitational redshift
Although the effect of the gravitational redshift at
present believed to be described properly only by the
general theory of relativity, the present approach pre-
dicts a redshift without any difficulty. The redshift ap-
pears when a heavy body (a star) emits a photon, which
leaves the body and detected in another isolated system
infinitely far from the star. If the systems do not move
relative to each other, then the redshift is supposed to be
the pure gravitational redshift.
However, in the present approach one has to satisfy
an additional condition: the mass densities must be the
same for both systems. Let us suppose that the star
and the observer’s system do not move relative to each
other and their mass densities are equal.Suppose that the
photon is emitted on the surface of the star with a mass
M and radius R in the radial direction and it is observed
very far from the star. The solution ism′f = mf exp
−α/R,
based on the expression (19). The mf is the mass of
the emitted photon, and m′f is the mass of the observed
photon far from the star. In case of α/R << 1 one gets
a relation m′f = mf (1 − α/R). The emitted frequency ν
and the observed frequency ν′ are related as
ν′ = ν(1 − α/R) . (35)
In principle, if the material system of the emitter and
the system of the observer do not move relative to the
each other, but their mass densities are different, then the
relation (35) ought to be different. It is clear that accord-
ing to the present approach, the equivalent frequencies in
these two systems are not equal and therefore in case of
no gravitation (α = 0), the expression (35) is not true.
Fortunately the gravitational redshift can be measured in
a more controlled case: if nuclear γ quanta moves upward
on the earth, a gravitational redshift of its frequency can
be observed within the same system.
B. Refraction
The simplest case is, when a photon enters into a ho-
mogeneous medium from a vacuum, where its velocity is
c. The experiences show that if the speed of the pho-
ton is v < c in the medium, then the direction of the
motion may be changed too. This change of the direc-
tion is called refraction and it is characterized by the
ratio n = c/v. The generalization of the refraction for
cases of two media with the speed of photons v1 and v2
is straightforward.
1. Refraction in a medium at rest
The refraction is an expression of the angles between
the normal to the surface (perpendicular to the surface)
in the entering point from outside (the angle i) and from
inside (the angle r):
sin i
sin r
=
c
v
= n . (36)
One may suppose that a homogeneous medium inter-
acts with the photon and this interaction causes the slow-
down of the photon. Following Newton’s considerations
one may suppose that the interaction acts in the direc-
tion of the normal to the surface, since the new medium
is manifested in this direction. Therefore no interaction
is supposed perpendicular to this normal. This is the
reason, confirmed by the experiments, that the refrac-
tion takes places in the plane defined by the directions of
the normal and the momentum of the incoming photon.
Because of the missing interaction, the momentum of the
photon parallel to the surface must be unchanged:
mfc sin i = m
′
fv sin r , (37)
where mf is the mass of the photon outside and m
′
f is its
mass inside. The new element of this formula relative to
Newton’s idea is that because of the interaction between
the medium and photon, a mass transfer supposed to be
possible between them.
The experiences indicate that the energy of the pho-
ton remain the same. If one supposes that the energy
of the photon is always has a form Ef = v
2
fmf in ev-
ery system (at least in the present approach this is true
for accelerated systems), then this energy conservation is
expressed as Ef = c
2mf = v
2m′f = E
′
f and one gets an
expression m′f = mfc
2/v2. Substituting this expression
into the formula (37) one gets the rule of refraction (36).
If the order of the above elaboration is reversed one
may say that substituting the rule of refraction (36) into
the equation (37), supposing the energy conservation of
the photon, one gets that the energy of the photon in the
medium is E′f = v
2m′f .
An interesting remark: Newton insisted on the idea,
that the masses of the particles are constants. Therefore
he wanted to use the rule of the refraction to define the
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speed of the light in the medium, which in case of the
constant masses gives the clearly wrong v = nc result.
2. Refraction in a moving medium
Following the basic idea that the mass of the pho-
ton may be changed during the entrance into an other
medium, the above used momentum conservation of the
photon has to be modified. As a first approach the in-
creased mass of the accelerated medium is neglected. The
transferred mass ∆mf = m
′
f −mf has an additional mo-
mentum ∆mf ~V because of the motion of the medium
and this momentum has to be added to the momentum
m′f~v of the photon in the standing medium. The result-
ing momentum of the photon in the moving medium will
be expressed as
m′f~v +∆mf ~V = m
′
f (~v +
∆mf
m′f
~V ) = m′f (~v +∆~v) ,
where
∆~v =
m′f −mf
m′f
~V = (1− mf
m′f
)~V = (1− v
2
c2
)~V .
If one takes into account that this is an approximation,
finally one gets the expression how the velocity of the
photon in the moving medium (~v +∆~v) is changed:
∆~v ≈ (1− 1
n2
)~V . (38)
This agrees with the contemporary measurements.
C. The Doppler effect
If a wave is spreading in a medium between a source
and a spectator, which move in the medium, the emit-
ted and observed frequencies are different. This is the
Doppler effect. The precondition of this phenomenon is
that the velocities of the emitter and spectator in the
medium must be less than the speed of the wave in the
medium. In the simple case when the wave is emitted
by a source, moving with a velocity ~V relative to the
medium in which the observer is at rest, the Doppler
effect is expressed as
ν˜ =
ν′
1− ~V ~v/v2
,
where ν˜ and ν′ are the observed and emitted frequen-
cies, respectively, and ~v is the speed of the wave in the
medium.
1. Doppler effect of the light waves
If the wave is the light emitted by an atom, accelerated
to a constant speed ~V by an infinite mass force field of
the observer’s system, the earlier formula becomes
ν˜ =
ν′
1− ~V ~c/c2
. (39)
The application of the formula (39) is based upon the
supposed property of the light that its speed in the ob-
server’s system is c. However, according to the present
approach, in the system of the source the speed of the
light is only c′ = c
√
1− V 2/c2. In case of an accelerated
atom one can get rid of this problem if the atom is treated
as moving source of a new wave, generated with a fre-
quency ν′ and spreading with a speed ~c in the observer’s
system. This interpretation means that the accelerated
system moves inside the matter of the accelerator’s sys-
tems and it must be only a semi-isolated system, which
does not interact anymore with the original system.
The expression (39) contradicts to the prediction of the
theory of relativity proven by measurements based upon
the above type of emission of a photon:
ν˜ = ν
√
1− V 2/c2
1− ~V ~c/c2
= νfD , (40)
where ν is the emitted, ν˜ is the observed frequencies and
fD = ν˜/ν is the Doppler factor.
The measurement detects the shift between the mea-
sured frequency ν˜ and the supposed emitted frequency
ν. The chosen frequency ν used to be some known
frequency (for example a given atomic or nuclear fre-
quency). The theory of relativity claims that i) the ve-
locity of the light in vacuum is the universal constant
c in all inertial frames; ii) the frequency, produced by
a certain process, is the same in every inertial frames.
However, in the present approach the emitted frequency
ν′ of a given process in the accelerated system will be
less than the corresponding frequency ν in the accelera-
tor’s system (7). Since the Doppler factor fD is the ratio
of the measured frequency ν˜ and the frequency ν of the
equivalent physical process in the observer’s system, the
ν′ = ν
√
1− V 2/c2 (relation (7)) has to be substituted
into the formula (39) and the relativistic formula (40) for
the Doppler factor fD is immediately reproduced.
2. Doppler effect of photons
If one handles the photons as particles, the m˜f is
the mass of the photon, measured in the system S and
m′f is the mass of the emitted photon in the system
S′. Using the rules of quantum theory hν′ = c′ 2m′f
and hν˜ = c2m˜f , the expression (39) can be written as
m˜f = m
′
f (1 − V 2/c2)/(1 − ~V ~c/c2). Since the mass m′f
of the photon emitted in the system S′ and the mass mf
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of the equivalent photon in the system S are related as
m′f = mf/
√
1− V 2/c2, one gets the relation
m˜f = mf
√
1− V 2/c2
1− ~V ~c/c2
. (41)
According to the present approach the speed of the
photon, emitted in the system S′ and treated as a parti-
cle, would have the velocity ~c ′ + ~V , when it arrives into
the system S. On the other hand, one has to suppose that
in the system S it must move with a velocity c. Therefore
when the photon enters the matter (whatever it means)
of the system S, some kind of adaption to the system S
must take place. In principle the basic difference between
the system S′ and S is their different mass-densities. One
may suppose that the adaptation is connected with some
kind of adjustment of the mass of the photon. The pho-
ton is a special kind of a particle, because i) its mass may
have any value (contrary to the elementary particles); ii)
according to the experiences, in any system its velocity
must be the a constant in every direction, depending on
the mass-density of the system. Since the isolated system
S′ is supposed to move with a speed ~V in the system S,
the emitted photon will arrive into the system S with a
momentum m′f (~c
′ + ~V ). This photon ought to interact
with the matter of the system S and due to this interac-
tion its mass and momentum (including both the size and
direction) has to be changed in order to become a pho-
ton satisfying the system S. The only freedom for this
procedure is the change of the mass and the direction of
the velocity of the photon. Otherwise one cannot explain
the experienced effect: the photon within the system S
in every direction will have a velocity c independent on
the motion of the source of the photon.
If the velocity ~c ′ of the emitted photon is perpendic-
ular to the velocity ~V , then the relations ~c ′ + ~V = ~c
and ~V ~c = V 2 are true. As a consequence, the relation
(41) will give a m˜f = m
′
f value, which shows that if the
photon, emitted in the system S′, would have a velocity
~c = ~c ′ + ~V in the system S, no mass adaptation process
is necessary. In this case one may suppose that no inter-
action arises between the photon and the matter of the
system S and because of the lack of interaction, no mass-
transfer is taking place. Therefore it is understandable
that the mass m′f of the photon is preserved while it en-
ters the system S. The other consequence of the lack of
the interaction is, that in this special case the direction
of the speed of the photon must be conserved too.
If one supposes that the interaction between the enter-
ing photon and the matter of the system S is directed to
the velocity ~V of the system S′ relative to the system S,
one has some guidance. Let us introduce the components
of ~c and ~c ′ parallel and perpendicular to the speed ~V :
c‖, c
′
‖ and c⊥, c
′
⊥, respectively. The momentum conser-
vation m′fc
′
⊥ = m˜fc⊥ of the perpendicular components
is the consequence of the missing interaction in this di-
rection. This momentum conservation can be written by
using the relation m′f = mf/
√
1− V 2/c2 as
mfc
′
⊥ = m˜fc⊥
√
1− V 2/c2 . (42)
In order to reproduce the relation (41) of masses based
upon the wave-like behaviour of photons, one must sup-
pose that the relation for the parallel components c‖ and
c′‖ must be the following one:
mfc
′
‖ = m˜f (c‖ − V ) . (43)
It has to be admitted that no solid explanation was found
to justify the validity of the relation (43).
Using the relations (42) and (43) one gets the following
expressions:
m˜2f [c
2
⊥(1− V 2/c2) + c2‖ + V 2 − 2V c‖] =
m˜2f [c
2
⊥ + c
2
‖ − (c2 − c2‖)V 2/c2 + V 2 − 2V c‖] =
m˜2f [c
2 + V 2c2‖/c
2 − 2V c‖] =
m˜2fc
2(1− ~V ~c/c2)2 = m2fc′2 ,
which reproduces the expression (41), because c′ 2 =
c2(1− V 2/c2).
Although no argument was found why the relation (43)
for the parallel components of the momenta is true, us-
ing it one may handle the case when the accelerated and
the original systems (S′ and S, respectively) are abso-
lutely isolated ones (they are far apart and no matter ex-
ists between them). Contrary to the theory of relativity,
the present approach in this case includes the possibility
that the photon emitted in the accelerated system can-
not reach the original system. As it is mentioned before,
if the velocity ~V of the accelerated system is larger than
c/
√
2, no photon emitted in that system S′ can reach
the system S and therefore no Doppler effect can be ob-
served. When the system S′ approaching the system S,
then in cases of V > c/
√
2 all of the photons, emitted in
the system S′ may reach the system S. Applying the re-
lation (43) to a photon with a velocity c′‖ = −c′, one gets
the equation −mfc′ = m˜f (c‖ − V ) which has a solution
only in case of c‖ = −c: mfc′ = m˜f (c+ V ), because the
masses must be positive. This is an unexpected result,
since the supposed interaction between the matter of the
system S and the incoming photon reverses the direction
of the velocity of the incoming photon. The result for
the masses is
m˜f = mf
√
1− V/c
1 + V/c
,
which is the same than that of the theory of relativity.
3. The possible generalization of the Doppler effect
The generalization of the wave model seems to be triv-
ial. Consider a system S′, which was subsequently ac-
celerated starting from the system S (see the section of
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the ”Combined motion”). In this case the mass-density
of the system S′ and its velocity ~V in the system S are
not related. The frequency ν′ of the photon, emitted in
the system S′ is related to the equivalent frequency ν of
the system S as ν′ = νf(S, S′) (see the expression (18))
and the formula (40) is changed to the
ν˜ = ν
f(S, S′)
1− ~V ~c/c2
= νfD , (44)
where ~c is the speed of the light, measured in the system
S. Of course, if the system S′ accelerated directly to
a speed ~V by the infinite mass force-field of the system
S, the mass-factor is f(S, S′) =
√
1− V 2/c2 and the
expressions (40) and (44) for the Doppler effect are the
same.
The resulting mass m˜f of the photon coming from sys-
tem S′, and the equivalent mass mf in the system S are
related as
m˜f = mf
f(S, S′)
1− ~V ~c/c2
, (45)
The same result comes from the relations (42) and (43),
if the velocity ~V is interpreted as the relative motion of
the system S′, seen from the coordinate frame fixed to
the system S, because c′ = cf(S, S′) (see the relations
(18)).
Using the relations (42), (43), and the generalized re-
lation (45) one can define the direction of the photon
within the system S:
c′⊥ = c⊥
f(S, S′)
√
1− V 2/c2
1− ~V ~c/c2
, c′‖ =
f(S, S′)(c‖ − V )
1− ~V ~c/c2
.
It is extremely interesting to note that the ratio
c′‖
c′⊥
=
c‖ − V
c⊥
√
1− V 2/c2 (46)
depends only on the relative speed of the systems S and
S′ (the V is measured in the system S).
The theory of relativity claims that if in a system S
an S′ subsystem moves with a constant velocity ~V and
a particle moves with a velocity ~u, then an observer in
the system S′ will find that the particle in the system
S′ moves with a velocity ~u ′, whose u′‖ and u
′
⊥ compo-
nents parallel and perpendicular to ~V , respectively, are
expressed as:
u′‖ =
u‖ − V
1− ~V ~u/c2
, u′⊥ = u⊥
√
1− V 2/c2
1− ~V ~u/c2
,
where u‖ and u⊥ are the corresponding components of ~u.
Using the ~c and ~c ′ instead of ~u and ~u ′ the ratio, defined
by Einstein’s theory is the same as that of the relation
(46).
4. Possible consequences
A consequence of the generalized Doppler effect (if it is
valid at all) expressed by formula (44) or (45) is that in
case of the zero relative speed between the systems S and
S′, the energies m˜c2 and m′c′ 2 of the photons are equal.
This indicates that in cases when the two systems do not
move relative to each other, the energy of the photon,
entering from one system into the other one, is conserved.
A similar conservation of the energy of a photon was
supposed in case of the refraction (m′v2 = mc2).
A second consequence, however, is much more impor-
tant. If the generalized formula (44) is true, the astro-
nomical measurements based upon the Doppler effect be-
comes questionable.
Both of the Newtonian picture and the theory of rela-
tivity claim that the Doppler shift determines in a unique
way the relative motions of two isolated systems (of
course in the universe the gravitational effects, mainly
the gravitational red-shift, in any model have to be taken
into account). Contrary to that, in the present approach
for systems, moving with a constant velocity relative to
each other, the Doppler shift may be used to determine
the speed of the relative motion only in cases, when one
of the systems was accelerated by the infinite mass force-
field of the other system. If the present approach may
be generalized for the subsequently accelerated systems,
when the mass-densities and the constant relative speed
of the systems are not related, the Doppler factor de-
pends on both of them (see the formula (44)).
In case of a rather artificial two-step subsequent ac-
celeration, when ~V ′ = −~V (it is possible only for cases
V < c/
√
2), the two systems will not move relative to
each other. The expression (44) gives a Doppler factor
fD = f(S, S
′) =
√
1− 2V 2/c2 (see the expressions (18))
for the light emitted in the secondary accelerated system
and measured in the original system. Therefore, contrary
to any earlier theories, the present approach allows the
creation of two systems with zero relative speed and dif-
ferent frequencies of the equivalent photons. It is clearly
the effect of the different masses of the equivalent parti-
cles of the two systems. The problem starts when these
systems are far apart from each other. Observing in one
of the systems the light, emitted from the other system,
a Doppler effect would be found. Using the Newton’s or
Einstein’s theory, this Doppler effect would be treated as
a proof that the two systems moves relative to each other.
Depending on the used theory (Newton’s or Einstein’s)
even the speed of the relative motion can be defined,
while in the presented special case one knows that the
systems do not move relative to each other!
5. Summary and conclusions
The presented approach for the Doppler effect of the
photons as particles is mostly a phenomenological one,
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which includes some reasonable physical consideration
and some arbitrary momentum relations accepted in or-
der to reproduce the relativistic result in case of a photon
emitted by a finite mass system accelerated by a rela-
tively infinite mass force-field.
Let us suppose that there are two isolated material
systems S and S′, and S′ moves relative to the system
S with a velocity ~V seen from the system S. Suppose
that in the system S′ a photon is emitted with a speed
~c ′, where the velocity c′ is measured by the clock of the
system S. Since the present approach is based upon the
Newtonian physics, the speed of this photon in the sys-
tem S ought to be ~c ′ + ~V and one has to suppose that
after leaving the matter of the system S′, this velocity is
conserved. If this photon enters the matter of the system
S, according to the experiences, its velocity becomes c,
which is the velocity of the photon emitted in the system
S. The only way to explain this phenomenon is to sup-
pose the existence of an interaction between the incoming
photon and the matter of the system S. This form of the
matter is probably a kind of a medium, formed by the
force-fields of the bodies the system S composed of. This
medium must be also a material one and therefore in the
interaction process a mass exchange between the incom-
ing photon and the medium is possible. If the system S
is an extended body, the mass of its medium relative to
the mass of the photon may be considered to be infinite.
The view that the photon moves in a medium is not
unusual. In case of a refraction one also have to suppose
some interaction between the incoming photon and the
medium in which the photon has a different velocity.
Of course the proper physical description of the
Doppler effect would require a stricter formulation of the
supposed interaction between the photon and medium.
Without this, the above phenomenology is just an indi-
cation that there is an other possible explanation of the
Doppler effect measured in the controlled laboratory sys-
tems. The astronomical objects of the Universe are prob-
ably do not belong to the isolated systems accelerated
by another infinite mass system, therefore the present
approach cannot be applied for their observed Doppler
effects. However, the present approach indicates that
there may be isolated systems for which the Doppler ef-
fect is different from that of the theory of relativity and
therefore the Doppler shift does not allow to determine
their relative speed with an absolute certainty.
VII. SUMMARY
The following basic hypotheses are used:
i) our world is exclusively material and the quantity of
the matter (whatever it is) must be conserved;
ii) isolated material systems exist (there is no material
connection between them), which occupy final volumes
of the space. This assumption is an approximate one: in
the Universe the gravitation is supposed to act between
the celestial objects.
Based upon these basic assumptions, it seems to be
evident that material systems generally ought to be de-
scribed as a change of their matter distribution in the
space they occupy, including the possibility that the size
and shape of the occupied space also may be changed.
The description of a matter distribution most likely ought
to be based on some kind of field theories. However, if
one follows the instinctive perception that a material sys-
tem is composed of distinct interacting bodies, then the
forces between these bodies, generated by their common
material force-field, in principle ought to be handled as
non-local and time-dependent ones.
Fortunately there are material systems, which can be
approximated as distinct bodies, whose motions are ruled
by local and instantaneous forces between them. These
systems can be described successfully by the Newtonian
physics, which supposes that the masses (tacitly believed
to be the measure of the matter content) of the distinct
bodies are constant.
The simplest isolated system, which seems to satisfy
the above condition, is a pointlike body (particle) with
a finite matter content moved by a force, generated by
an other body with a relatively infinite matter content.
If one takes seriously the hypothesis of the exclusively
material world, then the force ought to be also material.
In order to have a local and instantaneous force, one has
to suppose that the matter content of the force-field (the
source of the interaction) is also infinite relative to the
finite matter content of the particle.
It has been shown that for such system a modified
Newton’s equation (2), defined in the Newtonian frame of
space and time, can be applied including the possibility of
a matter transfer between the particle and the force-field.
This can be achieved by using the following assumptions:
iii) The physical entity, characterizing the scalar mea-
sure of the quantity of the matter, is the inertial mass
of an isolated system, perceived as a body. The inertial
mass of such a body ought to include the matter content
of the force-fields connected with it (inside and outside).
Because of this, the inertial mass is handled as a general
measure of the matter content.
iv) Due to the action of the force, generated by a
relatively infinite mass force-field, the full energy E of
the particle increases by a dE value, proportional to the
transferred mass dm as dE = c2dm.
As a result the modified Newton’s equation (2) pro-
duces a mass increase of the accelerated particle equal to
the one predicted by Einstein’s theory of special relativ-
ity. This result is achieved on the basis of the Newtonian
physics, although the Newtonian concept that the masses
of bodies moved by outside forces remain constant, had
to be abandoned.
It has been emphasized that there is a basic difference
between the concept of mass of the present approach and
that of Einstein’s: the change of the mass, as a quantita-
tive measure of the matter content of a body, is a physical
reality and it is the same in all coordinate frames. If this
is true, then the equivalence of all inertial frames has to
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be ruled out.
Besides the increased mass of the accelerated particle,
another proved consequence of the Einstein’s theory is
the time dilation: an accelerated clock is running more
slowly compared to the same clock of the accelerator’s
system. The present approach uses the generalization of
the changed properties of an accelerated gyroscope due
to its increased mass. The following new assumptions
had to be made:
v) the size and shape of a pointlike finite mass body is
not changed during its acceleration by an infinite mass
force-field;
vi) the internal energy of the accelerated body, due to
its increased mass, becomes smaller (8).
Using the assumption v), it has been shown that due
to the increased mass, an accelerated mechanical clock is
running more slowly (7), than the equivalent clock of the
accelerator’s system and the rate of the accelerated clock
is equal to the one predicted by Einstein’s theory. Using
assumption vi), an explanation has been found that the
same time dilation is valid for clocks, based upon the
frequencies of certain photons, emitted in the accelerated
system. In the present approach the slower rate of the
accelerated clock is as real process as that of the increased
mass: it is independent on the system observed from.
An important consequence of the changed internal en-
ergy of the accelerated particles is that the velocity of
the light, emitted in the accelerated and observed from
the accelerator’s system, is
√
1− V 2/c2 smaller than the
speed of the light in the accelerator’s system (10).
According to the present approach, the subsequent ac-
celeration of a finite mass system by a relatively infi-
nite mass force-field of a similarly accelerated system (see
the section ”Combined motions”), may lead to systems,
whose relative mass-density (the ratio of the masses of
the same type of particles of the two systems) is inde-
pendent on the velocity of their relative motion. Besides
that, the subsequent accelerations may produce particles,
whose velocity in the in the original system is larger than
the speed of the light.
Up to this point, the present approach, based upon
certain assumptions, seems to be coherent and mathe-
matically correct.
The present approach, although it is valid only for sys-
tems accelerated by a relatively infinite mass force-field,
excludes the Einstein’s principle that all inertial frames
are equivalent and the velocity of the light in the vacuum
of every inertial frame is a universal constant c. On the
other hand, the present approach states that an observer
in such an accelerated system, using a clock of his own
system and believing that it is running with the same
rate as the equivalent clock of the accelerator’s system,
will find the speed of the light, emitted and measured in
his system, to be the same than that of the one, emit-
ted and measured in the accelerator’s system. What is
more, if the observer of the accelerated system believes
that the equivalent masses of his and those of the ac-
celerator’s system are also equal as it is stated by the
Einstein’s theory, he will find that all equivalent pro-
cesses in the accelerated system are the same as those of
the accelerator’s system. All of these seem to justify the
Einstein’s axioms. However, according to the present ap-
proach it is a consequence of the erroneous presumptions
that the equivalent clocks at rest are running with the
same rate and the equivalent masses are equal in any in-
ertial frames. This example serves as a serious warning:
the interpretation of a given measurement, evaluated by
exploiting some theoretical principles, may lead to con-
clusions, which are erroneous in another approach.
It is interesting to note that allowing the change of the
mass, the Newton’s equation leads to some peri-helium
shift. If one allows a ”magnetic force”, connected with
the mass-transfer, even the measured peri-helium shift
and light deflection is reproduced.
In a next step an attempt has been made to describe
some characteristic phenomena of the photon (the light)
in different systems. It was supposed that if the pho-
ton interacts with the matter of a system, it satisfies
the condition that the mass of the photon is negligible
relative to the mass of the matter of the systems. The
description of some phenomena requires reasonable new
assumptions. However, the description of the Doppler ef-
fect is somehow more problematic, because even the sim-
plest case requires partly phenomenological assumptions
in order to reproduce the results of the Einstein’s theory,
which were proved by measurements. The generalization
of this phenomenological description of the Doppler ef-
fect for the case of a single accelerated system has led
to a different result for systems, whose mass-density is
independent on their relative velocity. This result, if it is
correct, may question the reliability of the astronomical
measurements, based upon the Doppler effect of the light
coming from the objects far away in the Universe.
Here one has to return to a basic assumption that in
the Newtonian space and time isolated systems may exist
in a vacuum (space with no matter content), which may
move relative to each other. If a photon as a particle ar-
rives from an isolated system to another one, the present
approach has to suppose that the photon somehow in-
teracts with the matter (or the medium) of the system
it enters. Due to this interaction an adaptation process
takes place. As a result the velocity of the photon within
the system it enters becomes the velocity defined by the
mass density of the given system. However, according
to the present approach, the change of the mass density
of a system, accelerated by an infinite mass force-field,
is changing continuously. Therefore even in a system,
which is still interacts with the accelerator’s force-field,
the velocity of the entering photon ought to be changed
in accordance with the actual mass density of the ac-
celerated system. This can be the explanation of the
Michelson-Morley experiment: although the Earth is not
an isolated body in the Solar System and its mass density
depends on his actual velocity relative to the Sun (which
is approximated as an infinite mass system), the velocity
of the photon emitted by the Sun will be adapted to the
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actual mass density of the Earth, when it enters into it.
It is an other question that there is no sharp division be-
tween the medium of the Sun and Earth, therefore such
type of adaptation ought to be a continuous process.
It has to be admitted that the above elaborated idea of
a medium of an isolated system, which is characterized in
the present approach by the mass density of the system,
is a kind of a local ether (what may be an internal force-
field of the system), which may interact with the photon.
VIII. SUBJECTIVE CONCLUSIONS
The starting point of the present approach is a firm
conviction that the existing world is exclusively material.
One consequence of this conviction is that if isolated (ab-
solute or approximate) material systems exist, in princi-
ple they ought to be described as matter distributions in
the space they occupy and their matter content must be
conserved.
Adding the idea that the Newtonian inertial mass is
supposed to be the physical entity expressing the quanti-
tative measure of the matter content, the probably most
unambiguous experimental proof of Einstein’s theory, the
increased mass of an accelerated particle, is reproduced
within the Newtonian frame of space and time. However,
there is an essential difference of the present and the Ein-
stein’s interpretation of this phenomenon: the present
approach claims that this increased mass of the acceler-
ated particle is a real increase of its matter content and
it is independent on the coordinate frame observed from.
The Newtonian principle of the equivalence of all in-
ertial frames is just the consequence of the constancy of
the masses of the distinct bodies, therefore the possibility
that these masses may be changed due to an interaction,
invalidates this conception.
The theory of special relativity is a general kinematical
description of the system of moving distinct bodies. It is
based on two axioms, one of them is the equivalence of
all inertial frames.
It has to be noted that the inertial frames in New-
ton’s physics are connected with the Newtonian space
and the Galilean transformation. In Einstein’s physics
the conception of the inertial frames is connected with
the Minkowski space and the Lorentz transformation. In
case of a single acceleration, the Lorentz transformation
seems to be valid in some way, however, in case of subse-
quent accelerations, the relation between the equivalent
masses and the rate of equivalent clocks are independent
on the relative velocity of the isolated systems. Therefore
the present approach contradicts both the Newton’s and
Einstein’s theories.
The second basically new feature is, that the present
approach makes questionable already the description of
the world as a system of distinct bodies. It is an other
question, that the examined special system is approxi-
mated as the motion of a distinct body: otherwise no
analytic solution could be found.
In Einstein’s theory the two basic axioms led to the ne-
cessity of the introduction of the four-dimensional space-
time. Unfortunately, there is no room in this theory to
find a conserved scalar physical entity, which can be iden-
tified as the quantitative measure of the matter content
(amount of the matter). Of course one may state that
there is no need for such physical entity, it would be only
an unnecessary constraint. Although it has to be admit-
ted that this may be an acceptable opinion, the present
author does not sympathize with it.
The present approach is valid only in a special case,
which belong to the class for what the Newton’s and
Einstein’s theories are valid. The well-controlled spe-
cial case of an accelerated system by a relatively infinite
matter force-field exists due to the human activity. The
possibility to create a secondary accelerated subsystem is
questionable. However, theoretically it may exist and the
possible consequences ought to be taken into account. Al-
though these systems are very much simplified, the same
is true for the basic formulation of Newton’s and Ein-
stein’s theories.
The present approach is formulated in the Newtonian
space and time and the physical entity characterizing the
matter content is the changeable Newtonian mass. To
the best knowledge of the present author, this idea was
not tested before. In the present paper this idea was
applied to describe some physical phenomena, until now
described properly only within the Einstein’s theories,
and some experienced facts are reproduced. Of course
there exist thousands of other physical problems, which
are described successfully by Einstein’s theory, however,
because of the embryonic state of the present approach,
it cannot be expected to achieve the same completeness.
Returning to the vision that in a general case our world
ought to be described as a matter distribution, one may
ask about the coordinate frame. If the Newtonian mass
is really characterizes the quantity of the matter, it may
change the present views about the existing world around
us. Since this approach supposes, contrary to the Ein-
stein’s model, a Newtonian space and time, one may ask
the question: are we really sure that we live in the four-
dimensional spacetime?
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